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ABSTRACT 
 
The dynamic interplay between existing learning frameworks: people, pedagogy, learning spaces and 
technology is challenging the traditional lecture [1], [2], [3]. A paradigm is emerging from the 
correlation of change amongst these elements, offering new possibilities for improving the quality of 
the learning experience [4].   
 
For many universities, the design of physical learning spaces has been the focal point for blending 
technology and flexible learning spaces to promote learning and teaching [5], [6], [7]. As the pace of 
technological change intensifies, affording new opportunities for engaging learners, pedagogical 
practice in higher education is not comparatively evolving. The resulting disparity is an opportunity for 
the reconsideration of pedagogical practice for increased student engagement in physical learning 
spaces as an opportunity for active learning [8], [9].  
 
This interplay between students, staff and technology is challenging the value for students in attending 
physical learning spaces such as the traditional lecture.  Why should students attend for classes 
devoted to content delivery when streaming and web technologies afford more flexible learning 
opportunities [10], [11], [12]? Should we still lecture? 
 
Reconsideration of pedagogy is driving learning design at Queensland University of Technology, 
seeking new approaches affording increased student engagement via active learning experiences 
within large lectures [13], [14], [15]. This paper provides an overview and an evaluation of one of these 
initiatives, Open Web Lecture (OWL), an experimental web based student response application 
developed by Queensland University of Technology. OWL seamlessly integrates a virtual learning 
environment within physical learning spaces, fostering active learning opportunities. This paper will 
evaluate the pilot of this initiative through consideration of effectiveness in increasing student 
engagement through the affordance of web enabled active learning opportunities in physical learning 
spaces. 
 
1.  THE LECTURE 
 
The rapid pace of technological innovation is offering education unique opportunities for blending the 
physical and virtual space to engage learners, challenging the interplay between pedagogy, space, 
technology and people [1], [2], [3]. Designs for new physical learning spaces are creating rich blends 
of technology and flexibility that promote both active and problem-based learning [6], [7]. If we 
examine these elements and correlate the pace of change against each one, an interesting paradigm 
emerges in which pedagogy is not evolving at the same rate as the other elements of the framework. 
Could this disparity of change be challenging the value of attendance and engagement in physical 
lectures? The didactic practice of lecturing emerged in the Middle Ages and has since proved 
remarkably resistant to potentially disruptive technologies [16], [17], [18]. ‘Lecturing’ pre-dates not only 
the Internet, but also the printing press.  While didactic lecturing is increasingly being criticised as in-
effective pedagogy in higher education, it is only recently that the scope for active learning in live 
lectures has been explored [8], [19], [20]. The increasing number of empty seats in lecture theatres 
are a clear indicator of the pragmatic nature of student decisions [10], [12].  Non-attendance poses 
risks for performance and motivation, and diminishes interaction with lecturers and other students [21], 
[22]. Yet the decision to attend might be more heavily influenced by whether the student perceives the 
material or the lecturer to be interesting, or anticipates that the material will include assessable 
information not otherwise available [23], [24].  
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The pedagogical value of the lecture is under increasing scrutiny as more higher education institutions 
are considering sophisticated and costly lecture capture tools, enabling the production of semi 
professional video and audio recording of live lectures. This presents an interesting position for 
academics, with the rapid expansion of professionally produced lectures on the internet; TED talks 
[25], Khan Academy and lectures from world renowned Universities within iTunesU [26] along side 
students perceptions for this learning modality [27]. Academics are not inherent equipped with the skill 
set to produce such professional media outcomes, as their attention is primarily focused on the 
students physically present for the lecture, often struggling to take into consideration the substantial 
increase in the numbers of 'viewers' or non attendees of the recorded live lecture. In comparison with 
these professionally produced lectures, many recordings within higher education are often punctuated 
by long silences, due academics moving away from the fixed microphone or un-amplified questions 
from the audience and screen capture of dense text based slides that become almost illegible if 
outputted to formats for consumption via student mobile devices. This interplay of elements within the 
learning framework warrants a reconsideration of pedagogical effectiveness of live lectures with a view 
to improving the quality of the learning experience [4], this reconsideration should address student 
engagement and exploit attendance as an opportunity for active learning [8], [9].  
 
2. OPEN WEB LECTURE (OWL)  
 
A reluctance of students to attend lectures is often the catalyst for change in teaching practice by 
many academics. In response to the changing demands within Higher Education, Queensland 
University of Technology has developed a new web-based student response application, Open Web 
Lecture (OWL) to integrate a virtual learning environment within the physical learning space. The 
design of the technology facilitates a live collaborative between academics and students connected to 
OWL via Wi-Fi or 3G networks, using laptops or web-enabled mobile devices. The application offers 
micro blogging opportunities for the lecturer and students to post comments, questions, and reply to or 
‘like’ the comments of other participants. Polling of students and instant review of tabulated results 
along with automatic archival of all session data for subsequent review. These social networking 
features appear to instinctively appeal to student users, yet avail the academic of control within the 
university network. A traditional reluctance to speak up in large classes is respected through a student 
privacy system that preserves peer–peer anonymity.  
 
Real time web applications offer new possibilities and affordance or active learning in physical spaces 
by providing increased opportunities for student engagement, supporting a range of learners and 
learning activities that fosters a blended learning experience.  The design of this technology enables: a 
live collaboration between a virtual environment within physical learning spaces for large lectures, 
seminar groups, workshops and conferences; the creation of a non-intimidating virtual learning 
environment in which questions can be asked anonymously; the promotion of a learning community; 
instant exchange of feedback;peer support and opportunities for active and problem-based learning 
within the lecture. 
 
2.1  The Pilot 
 
The scope of Open Web Lecture (OWL) pilot extended across three semesters and included three 
faculties: Education, Science & Engineering and Law & Justice. In Education and Science & 
Engineering, OWL was used in select undergraduate units.  Five undergraduate units from Law & 
Justice participated in the pilot, adopting OWL for live lectures.  A number of these Law & Justice units 
were offered in different modalities:  intensive, external and internal.  In the later stages of the pilot, the 
Law & Justice units, in some instances, also podcast recordings of the live lecture using OWL.  These 
podcasts were made available to all enrolled students, but were specifically intended for the benefit of 
students partaking in more flexible off-campus modes. Members of academic staff participating in the 
pilot undertook training in the use of the application prior to its use within lectures. OWL has also been 
used to facilitate a number of internal and external university events for staff, students and delegates.  
 
A support model was established through the involvement of the Learning Design team, Audio Visual 
 Services and the IT Help-desk. Effective design of learning activities was the focus of the preliminary 
support to integrate the technology within lectures and user training. The tiered approach extended to 
preliminary and in-class support, offering both technical and pedagogical advice.  A key focus of the 
support model was to address potential barriers to learning and teaching. The potential barriers to 
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learning with this new type of technology were identified, including: technical issues in relation to 
connection and use; financial burden of using personal 3G data rather than the university’s free WiFi; 
lack of a device with which to connect; equity issues associated with the quality of the learning 
experience for those students unable to or electing not to connect; and the potential for 
misuse/inappropriate posts. 
 
Existing university support systems were utilised to assist students in connecting their devices to the 
wireless Internet.  Comprehensive student and staff user guides were developed.  Instructional 
material was disseminated via the Learning Management System (LMS) to provide preliminary 
support for students.  Students and academic staff were provided with in-class technical assistance 
during the first lectures using OWL. To eliminate any financial burden, students were encouraged to 
connect to the web application via QUT’s free WiFi. University laptops were available to loan from the 
Library for students in need of a device to connect to OWL; student uptake of loan equipment was low. 
 
Ensuring a quality learning experience for all students, including those not connecting to OWL was a 
key concern throughout the pilot.  While students wishing to connect to the application were given 
significant support, use of OWL was optional. Irrespective of whether students connected to the 
application, OWL was used by the lecturer as a springboard for active learning opportunities for all 
students.  To this end a number of initiatives were implemented. Where OWL was used in lectures, 
the lectures were recorded, usually with screen capture, and made available via podcast and the LMS. 
 Where polls were conducted, hard copies were distributed and made available for download from the 
LMS.  Llive streams of OWL posts or poll results were viewable by all students in the lecture theatre 
and via screen capture.  The lecturer could exploit the opportunity afforded by the projected display of 
the activities using OWL, to direct, redirect and/or stimulate class discussion. In this way all students in 
the lecture theatre, including those not wiressly connected, and potentially the podcast audience, 
could still enjoy the benefits of the stimuli provided by the learning activities occurring live within OWL. 
 
Opportunity for student misuse of the OWL application was a concern of a number of academic staff 
engaged in pre-Semester training with this pilot.  OWL affords the opportunity for students to find their 
voice, develop skill and confidence is posing questions and to practice engaging in considered 
discussion in a semi-anonymous learning environment:  the identity of students posting comments to 
OWL is known only to the lecturer and not to other students.  While significant in terms of affordance 
of student academic freedom, there is potential for malign student behaviour [28]. As higher education 
moves increasingly into virtual spaces and engagement with social networking technologies, it will 
increasingly have to cope with the potential for malign user behaviour [29]. While social networking 
sites offer effective and popular means of facilitating communication, there is no guarantee that 
student users will adhere to a university’s internet use agreement. Universities seeking to minimise 
potential for offensive or potentially defamatory postings would prefer to have the capacity to take 
down posts. The OWL application provided functionality to ‘warn’ and ‘block’ students at the lecturer’s 
discretion, and students were aware that the lecturer could see the identity of all student postings. 
While novelty posts sometimes occurred on first use of the application, the expectation of appropriate 
behaviour rendered the control functions almost obsolete. 
 
While OWL provided opportunities for greater connectedness within the lecture environment, 
‘connectedness per se does not ensure interaction let alone emergent learning’ [30]. Lecturers were 
encouraged to use the virtual environment created by OWL as a springboard to active learning 
through high quality face-to-face, peer–peer, student–lecturer interaction [30], [31], [32]. The live 
stream discussion was used by the lecturer to pose questions to students and by students making 
comments about the lecture content and posing questions to the lecturer or other students. In some 
units students were encouraged to use the live stream discursive to generate checklists and 
terminology dictionaries. A number of units used OWL as a platform for small group problem solving, 
applying  the concept of traditional butchers paper to OWL, enabling the micro blogging function to 
serve as electronic butcher paper. The voting features was in some instances used as an ideation 
tool, along with polls devised to provide feedback to students as to the extent of their understanding of 
the lecture material and how it should be applied to the problem. 
 
2.2  Preliminary evaluation: Phase One 
 
The OWL student surveys captured a range of data regarding their use of the technology level of 
engagement, method of participation in a face to face environment. All students attending the last 
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lecture of the semester for each unit were invited to participate in a hard copy survey and 244 students 
completed it. The data collected was de-identified and grouped by faculty and unit for analysis. 
 
As illustrated in Fig. 1, the data collected presents evidence of the impact on student engagement, 
with the survey results showing lectures that used OWL were ‘engaging’. If we correlate these figures 
against the student response to the question ‘OWL helped me get involved ...’ the emergent pattern 
provides us with insight into the impact of this type of technology on the student learning experience. 
The relevance of the learning activities was a key aspect of this inquiry, showing a high proportion of 
positive feedback that was apparent throughout the whole sample and not isolated to engagement-
focused questions. The trends in the survey results are consistent with earlier research into the 
effectiveness of using personal response systems or ‘clickers’ in lectures. The findings are consistent 
with those of Hunter Revell and McCurry, who found that students both enjoyed and were comfortable 
using the technology in class and, further, that students and faculties perceived such technology to be 
‘effective in engaging students, fostering critical thinking and improving learning outcomes in both the 
small and large classes’ [33]. The low level of negative feedback from students was assessed through 
analysis of those students’ responses to the survey’s open-ended questions, particularly ‘Comments 
and suggestions for improvement’. This revealed that their negative experience was related to the 
lecturer’s use of the technology or the student’s capacity to connect to OWL. 
 
Fig. 1  
Phase One Pilot Survey Results 
 
Survey question Strongly agree Agree Neutral Disagree 
Strongly 
disagree
The lectures using OWL were 
engaging 24% 52% 22% 1% 1% 
OWL helped me to get involved 
in the lectures 24% 38% 28% 7% 3% 
The learning activities in 
lectures using OWL were 
appropriate
32% 49% 16% 3% 0% 
 
2.3  LAW Case Study: Phase Two 
 
The later stages of the pilot have seen OWL increasingly used in face to face lectures which have 
been podcast for the benefit of students studying in more flexible modes.  One unit in the faculty of 
Law & Justice was selected for closer examination of the student experience with OWL:  LWB244 
Property Law B.  This unit is a demanding second year core unit canvassing a number of significant 
complex fundamental property law concepts integral to students’ future legal studies and practice.  In 
order to achieve the learning objectives for the unit, students must undertake considerable reading of 
case law and statutes.  A number of blended learning initiatives were introduced to target specific 
teaching and learning issues including more timely provision of feedback on student understanding of 
unit materials, supporting students in developing confidence and skill in asking questions in lectures 
and to minimise distraction in face to face learning by keeping students on task with the devices that 
they bring into the lecture theatre.  Participation in the OWL pilot provided an opportunity to seek new 
ways to meet these objectives with a strong focus on student engagement.  136 LWB244 students 
participated in the Law Survey:  this represents 26.7% of the total unit enrollment of 508 students, 
including 412 internal students and 96 external students. The survey was offered in lectures and 
online. Survey respondents were mostly internal students (120 respondents), with a much lower 
number of external student respondents (16).  In addition, students attending the week 12 lecture were 
surveyed as to their experiences with Open Web Lectures (OWL).  35 of these students also 
completed the OWL Survey.  
 
The validity of the responses to both surveys can also be measured against theme analysis of the 
comments students added to the open-ended question at the conclusion of each of the surveys, 
seeking additional comment or suggestions.  Analysis of these comments sheds further light on 
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responses to particular survey questions.  The Law Survey provoked 63 comments, many of which 
covered multiple issues.  Overall, 56% of comments were positive; 44% were negative.  Negative 
comments included suggestions for improvement or raised unresolved technical difficulties.  A number 
of trends emerged through consideration of the comments; the most dominant trend was 
commendation of the unit, closely followed by comments relating to blended learning initiatives.   
 
72% of all respondents to the Law survey agreed that they felt engaged with the study of property law 
(See Fig. 2).  Small activities had been introduced into lectures using OWL.  Trends emerging in the 
Law Survey data as to the success of these activities in engaging students with the unit materials 
merit analysis (See Figs. 3a, b and c).   An interesting trend emerges when the cohort is divided into 
students attending face to face lectures and students who relied on podcasts of the live lecture. 
External students are not required to attend lectures and instead rely on podcasts of the live lecture. 
 Internal students may either attend the lecture or listen to the podcast.  Students were surveyed as to 
their attendance patterns, revealing that only 55% of internal students had a strong pattern of face to 
face attendance (attending at least 70% of live lectures).  More than 75% of all students were relying 
on podcasts of lectures in their learning (See Fig. 4 and Fig. 5).  Even students with strong attendance 
patterns tended to rely on podcasts (See Figs 6 a and b). 
 
Fig. 2 
Q:  This semester in my studies of LWB244…  
  All responses 
 Strongly 
Agree Agree Disagree
Strongly 
Disagree 
No 
opinion 
I felt engaged with the study of 
property law 8% 65% 23% 2% 2% 
The unit content was challenging 29% 64% 6% 0% 1% 
I struggled to keep up to date with 
prescribed readings 33% 49% 15% 1% 2% 
Lectures were structured to help me 
understand unit content 24% 70% 5% 0% 1% 
 
Figure 3a 
Q: Small Activities in lectures were useful to me in my learning because they… 
 
Students attending face to face lectures 
Strongly 
Agree Agree Disagree 
Strongly 
Disagree 
No 
opinion 
helped me to engage with unit 
materials more than I usually would in 
lectures 
27% 51% 10% 6% 6% 
encouraged me to think about unit 
materials more than I usually would in 
lectures 
28% 49% 16% 2% 3% 
helped me to understand the unit 
materials 27% 57% 8% 2% 6% 
helped me to see the relevance of unit 
materials 31% 54% 11% 1% 4% 
 
Figure 3b 
Q: Small Activities in lectures were useful to me in my learning because they… 
Students relying on podcasts;  
attending no face to face lectures 
Strongly 
Agree Agree Disagree
Strongly 
Disagree 
No 
opinion 
helped me to engage with unit 
materials more than I usually would 
in lectures 
24% 33% 11% 11% 22% 
encouraged me to think about unit 26% 37% 9% 9% 20% 
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materials more than I usually would 
in lectures 
helped me to understand the unit 
materials 24% 39% 9% 9% 20% 
helped me to see the relevance of 
unit materials 22% 46% 4% 9% 20% 
 
Figure 3c 
Q:  Small Activities in lectures were useful to me in my learning because they… 
 
Total all students 
Strongly 
Agree Agree Disagree
Strongly 
Disagree 
No 
opinion
helped me to engage with unit 
materials more than I usually would 
in lectures 
26% 45% 13% 8% 11% 
encouraged me to think about unit 
materials more than I usually would 
in lectures 
27% 44% 14% 5% 10% 
helped me to understand the unit 
materials 26% 51% 8% 5% 11% 
helped me to see the relevance of 
unit materials 27% 51% 9% 4% 9% 
 
Fig 4  
Attendance Patterns of Internal Students 
How many face to face lectures have you attended? 
 
all 9-12 5-8 1-4 none
27% 28% 9% 10% 26% 
 
Fig 5 
All Law students 
In a typical week in this unit, how much time have you spent listening to podcasts? 
 20+ 
hours 
15-19 
hours 
10-14 
hours 
5-9 
hours 
3-4 
hours 
1-2 
hours 
none
External 
students 
0% 0% 0% 6% 47% 47% 0% 
Internal 
students 
0% 1% 2% 8% 22% 41% 26% 
total 0% 1% 2% 8% 25% 42% 23% 
 
Fig 6a 
Law students with strong attendance patterns 
In a typical week in this unit, how much time have you spent listening to podcasts? 
 
20+ hours 15-19 hours 10-14 hours 5-9 hours 3-4 hours 1-2 hours none 
0% 2% 2% 11% 10% 34% 42% 
 
Fig 6b 
Law students with strong attendance patterns 
 Strongly 
Agree Agree Disagree
Strongly 
Disagree 
No 
opinion
I felt engaged with the study of 
property law 10%% 70% 16% 2% 5% 
 
Among all students, 71% of respondents felt the activities helped them to engage with the unit 
materials more than they usually would in lectures (See Fig. 3c).  This sentiment was strongest among 
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the students attending face to face (78%) and only slightly stronger among the students demonstrating 
the strongest attendance patterns (80%) (See Figs. 3a and 6b).  This trend was much weaker in the 
cohort relying on podcasts (56%) (See Fig. 3b).  Similarly, 71% of all respondents agreed or strongly 
agreed that the activities encouraged them to think about the unit materials more than they usually 
would in lectures (See Fig. 3c).  Again, the students attending face to face lectures demonstrated a 
stronger positive response (77%) than students relying on podcasts (63%) (See Figs. 3a and b). 
 Students attending face to face lectures were most positive about the small activities in lectures being 
useful to them in their learning with 84% agreeing that the activities helped them to understand the 
unit materials and 85% agreeing that the activities helped them to see the relevance of the unit 
materials (See Figs 3a and b). Responses to the OWL Survey from this cohort shed further light on 
these results (See Fig. 7): 
 80% of respondents indicated that they found lectures using OWL engaging; not a single 
respondent disagreed with this proposition.   
 80% indicated OWL was appropriate for their session..   
 83% indicated that OWL helped them to get involved in the lecture session.   
Fig. 7 
Phase Two Pilot Survey Results 
Survey question Strongly 
agree
Agree Neutral Disagree Strongly 
disagree
The lectures using OWL were 
engaging 
9% 71% 20% 0% 0% 
OWL helped me to get involved in the 
lectures 
17% 66% 9% 3% 6% 
The learning activities in lectures using 
OWL were appropriate   
17% 63% 14% 3% 3% 
 
Student comments supported this trend of a strong positive response to OWL and indicate that OWL 
and associated activities, have been successfully used in this unit to encourage greater student 
engagement with the learning materials:   
“It's helpful to engage in a lecture if you have something to do as well as listening.  OWL activities also 
indicate whether I have understood a topic and how much extra study I need to do.” (Internal student - 
OWL Survey) 
 
“Owl was very useful in getting me to think about the lecture material by answering the questions and 
activities provided, which also helped in keeping my focus on the lecture material for the entire lecture.” 
(Internal student – OWL Survey) 
 
“Use of OWL was brilliant.” (External student, Law survey). 
 
“I enjoy OWL because I would never ever EVER ask a question out loud in a lecture. Honestly I think the 
people who do are kinda rude since I want to get through the material and if they have a question they 
should ask it in the break or after class, but that's just me. If you do an OWL poll and most of the class 
got it wrong, it's possible no one really understands what you're talking about, and you may have to re-
explain it. Basically, keep OWL!” (Internal Student – Law survey) 
 
“OWL quiz's are excellent especially where it links theory from one week to the next. I have found this 
particularly useful to my learning. In one subject we took a quiz about four times during a lecture which 
helped with understanding and absorbing key elements and information. Like that.”  (Internal student – 
Law survey) 
 
More than half of all student comments to the Law survey pertained to blended learning initiatives in 
the unit.  Most comments were positive and related to the interactivity afforded by the various blended 
learning initiatives.  In the context of this positive response, feedback emerging from the OWL survey 
and the Law surveys included a total of 16 negative comments about OWL.  The negative comments 
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made by students participating in the OWL survey each described OWL as distracting.  In the Law 
surveys completed online, all the negative comments were made by students listening to podcasts of 
the lecture.  A strong theme here was that the recording was not paused during OWL activities and 
that podcast listeners were ‘wasting time’ waiting for the activity to finish; although most of these 
students also noted that they could see the benefit of OWL activities for students attending the face to 
face lecture.    
“I enjoyed the lectures, although it is tough waiting for the OWL polls to be done while you sit at a 
computer waiting.” (External student – Law Survey) 
 
“As someone who is unable to attend face to face lectures, I found the OWL activities a little frustrating - 
particularly where there were large pauses or silence in the recording. Perhaps, the recording should be 
turned off or the OWL activities completed together at the end of the lecture to avoid this. Although, I 
note that most of the silences appeared to be where lecturers were waiting for those in the lecture hall to 
verbally answer a question.” (Internal Student – Law Survey) 
 
“While the in-lecture OWL activities may be helpful for those actually attending the lecture, for those who 
listen to the podcasts at home they are a bit of a waste of time.” (Internal Student – Law Survey) 
 
These comments assist in contextualising the disparity among students attending face to face and 
those relying on podcasts. The Law survey revealed that students relying on podcasts were far less 
positive than students attending face to face lectures about the learning activities in lectures being 
useful to them in their learning (Fig 3b): 
 63% agreed that the activities helped them to understand the unit materials and 
 68% agreed the activities helped them to see the relevance of the unit materials. 
It is interesting that the Law Surveys completed by students demonstrating strong attendance patterns 
at face to face lectures revealed few negative comments about OWL.  Those that did tended to be 
confined to technical difficulties experienced by the student or lecturer using or connecting to OWL. 
 
3. SUMMARY   
 
As we seek opportunities to rethink lectures and their pedagogical value [34], applications like OWL 
are showing their potential in learning and teaching.  The pedagogy underlying recording live lectures 
for an asynchronous audience requires reconsideration. Electing to pre-record lectures as podcast or 
vodcast, designed with the 'viewer' or non attendee as the primary focus, produces a resource with 
often greater pedagogical merit, enabling students to successfully digest the knowledge dialog. This 
approach could also seek to avoid comparisons by students of perceived quality of the recorded 'live 
lecture' based on it's production quality and thus allowing the lecture itself to become, for example, a 
more of a dynamic workshop focused on active problem-solving as opposed to the didactic 
transmission of knowledge, without impacting on the value of recorded resources. 
 
Such reconsideration of pedagogy entails a shift from lecturing to teaching in which the role of the 
academic transforms into that of a faciliator rather than a purveyor of knowledge [35] through 
utilisation of a range learning and teaching approaches.  This transition can be challenging for 
academics as it requires a departure from content delivery to active and problem based learning [6], 
[7] and challenging for students since they are required to play a more active role in their learning 
experience. The practice of inverting or flipping the lecture [36] connects with observations from the 
Law case study, which lend themselves to the conclusion that the face to face experience of engaging 
in active learning using OWL, requires a different approach for students relying on podcasts [37] of the 
live experience. This second phase of the OWL pilot supports the incorporation of greater activity in 
face to face lectures towards increased student engagement but strongly suggests that podcasting of 
activity rich live lectures for the benefit of an asynchronous audience has limited impact on student 
engagement.  These findings further support a re-evaluation of pedagogy. 
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